This paper attempts to build an aggregative, structural, macro-econometric model for India. Investment and output in the model are disaggregated into four sectors, viz., (a) agriculture including forestry & fishing, (b) manufacturing including mining, (c) infrastructure, which includes power, transport, communication and construction and (d) services sector, covering all other activities in the economy. Annual time series data for the period 1978-79 to 2005-06 are used for this purpose. A preliminary trend analysis has shown slowing down of the economy during '90s and thereafter. There are also significant structural shifts in production from agriculture to infrastructure and services in the Indian economy.
Introduction
There has been a lot of public debate in recent months about (a) the global economic crisis, its recessionary effects on the Indian economy, (b) measures to overcome further sliding down of the economy, (c) the role and potential of infrastructure sector in accelerating the GDP growth and (d) the ways and means of raising resources for public investment in infrastructure sector and particularly the use of accumulated foreign capital inflows for this purpose. This paper attempts to address these issues and seek quantitative answers in a macro economic theoretical framework. The tool of counter factual policy simulation is used for this purpose. The answers to the above questions seem affirmative as detailed below 3 .
A macro econometric model is as a system of simultaneous equations, seeking to explain the behavior of key economic variables at the aggregate level, based on the received theories of macroeconomics. Macro econometric modeling, in general, pursues two objectives:
forecasting and policy analysis. The latter objective is the focus of this study. Fiscal and monetary policies are the foremost policies that are virtually analyzed in macro econometric models from their inception. Economy-wide macro econometric models can help in understanding the main macro economic problems of a country and attempt to obtain quantitative answers for fiscal, monetary and other policy initiatives. The imperative role of public investment in achieving economic growth (and thereby employment generation) seems to be in sharp focus in India. In light of this, it would be worthwhile to analyze the impact of increase in public investment in infrastructure sector on growth and poverty by using a macro econometric model for India.
This paper attempts to utilize the tool of an aggregative, structural, macro econometric model to analyze the macroeconomic effects of changes in selected exogenous variables for India.
Before we give the details of the proposed model, its estimation etc., it would be useful to briefly look at the literature on this topic pertaining to India. A detailed review of macro econometric models built for Indian economy is beyond the scope of this paper 4 .
Since this study proposes to analyze the economy from a monetary framework, and also analyse the impacts of public investment in infrastructure, it would be worthwhile to look into how the monetary and fiscal sectors were modeled in the Indian context 5 . This will be useful for identifying the research issues pertinent to this study.
The classical theory postulates that public investment may displace private investment or more generally expenditure. The impact works through the rate of interest. It may also work through movements in the price level depending on how such investment is financed and the extent of capacity utilization in the economy. According to Keynesians, the public investment gives adequate push to private investment through multiplier if the economy is operating under below capacity (Krishnamurty, 2000) . However, the investment in infrastructure activities like irrigation, power, transport etc. should help in stimulating and facilitating private investment by creating new capacities.
Following Wagner (1890) , the public finance studies generally postulate that growth in public expenditure over time is caused by growth in national income. Here, public expenditure works as a behavioral variable similar to private consumption expenditure. Most macro econometric models have tended to take the opposite view. The divergent views following Keynes (1936) treats public expenditure as an exogenous policy instrument designed to correct short-term cyclical fluctuations in aggregate expenditures. Causal relation between the these two variables, in turn, rests on more basic differences in assumptions. (Balvir Singh and B.S. Sahani, 1984) . 4 A comprehensive review of macro econometric models and policy modeling for India can be found in Krishnamurty (2001) , Pandit and Krishnamurty (2004) and Bhattacharya and Kar (2005) . 5 A good review of monetary sector models was provided by Jadhav (1990) Recent studies show that there has been a crowding-in effect between public and private investments in manufacturing, infrastructure and services sectors (Krishnamurty and Pandit, 1985; Murty and Soumya, 2006 ), which in turn will have an impact on the economic growth of a country. Public investment adds to real capital stock, which in turn increases the real output. This phenomenon has attracted attention also in understanding the tradeoff between growth and inflation. A contrary view is that public investment can exert a negative influence on private investment as both the sectors compete for scarce physical and financial resources by the very nature of its role in developing countries. It can drain-off resources to itself by a non-price rationing mechanism such as licensing and other controls. Some empirical studies have concluded that the crowding-out effect dominates in India (e.g. Sundararajan and Thakur 1980) .
However, public investment not only provides supply of crucial inputs such as irrigation, power and transport, but also augments aggregate demand. It may encourage private investment from the supply as well as demand side. Some studies ascribe the deceleration in industrial growth in India since the mid-sixties to slowing down of public investment (e.g. Srinivasan and Narayana, 1977 and Ahulwalia 1982) . This view projects the complementarity between public and private investments.
Modeling monetary sector and its links with fiscal and external sectors became a challenging task in India after 1970s. Modeling money and monetary policy for the determination of real output and price level has increased considerably in India (e.g. Mohanty, 1997 and Rangarajan, 2000) . In these models, stock of money varies endogenously through feedback from reserve money, which changes to accommodate fiscal deficit and changes in foreign exchange reserves. The output supply is determined by net capital stock, and output in infrastructure both with lags; while the price level depends on the money supply and production. Some models attempt to link the real, monetary and fiscal sectors [e.g. Krishnamurty and Pandit (1985) and Murty and Soumya (2006a) ].
Modeling the external sector was not a major concern in the earlier models, because of restrictions on trade. But, in the recent years, several models emerged with detailed emphasis on the external sector and it's interlinks with the monetary and fiscal sectors. Krishnamurty and Pandit (1996) modeled the merchandise trade flows in supply-demand framework and included disaggregated output, prices and investment behavior.
Macroeconomic impact of fiscal deficit on balance of payments in India is an emerging issue in recent years since the inception of stabilization program. Rangarajan and Mohanty (1997) postulated that fiscal deficit increases the absorption in the economy relative to output and the output effect of deficit follows with a lag.
In a recent paper, Sastry et. al. (2003) , have analyzed the sectoral linkages between agriculture, industry and services in the Indian economy. This study emphasized the role of agriculture through its demand linkages with other sectors in determining the over-all growth of the economy. The next section outlines the methodology and the proposed model of this study.
Methodology and Proposed Model
This paper tries to extend the work by the authors (Murty and Soumya, 2006a) , wherein they attempted to build a small macro econometric model for India using the absorption approach of Pollak. The model emphasizes the inter-relationships between internal and external balances and also the relation between money, output, prices and balance of payments.
The model strives for a balance between the two polarized approaches of the classicals and the Keynesians. While classicals contend that changes in money supply, ultimately results in changes in the price level, the Keynesians on the other hand postulate that the changes in money supply eventually leads to changes in output, under conditions of less than full employment. Viewing reality lying somewhere in between these two extremes, one can postulate that changes in money supply affect both the output and the price level. Thus, the model tries to capture the effects of changes in money supply on both output and price level.
The model mainly focuses on the level of economic activity measured by production and also determination of money supply and its links with fiscal operations. Capital formation, price behavior are also modeled in detail. The economy is divided into four sectors namely (i)
Agriculture including allied activities (ii) Manufacturing including mining and quarrying (iii)
Infrastructure including electricity, gas, water supply; construction; transport, storage & communication and (iv) Services including trade, financing, insurance and public administration. Besides modeling output, capital formation and price behavior, the model also includes separate sub models on fiscal and monetary sectors and external sector. The level of economic activity is supply driven in agriculture, infrastructure and services sectors.
In the manufacturing sector, it is a mixture of both supply and demand factors. Besides net capital stock, infrastructure output, rainfall and gross cropped area affects output in agriculture sector. In the case of manufacturing sector, besides net capital stock, aggregate demand for domestically produced goods or in other words, real private absorption, and imports have a significant impact on total output. In the proposed model, private investment is assumed to be explained by (a) public investment in that specific sector, (b) real interest rate, (c) public sector resource gap and (d) relative price or sectoral terms of trade. The variable public sector resource-gap, defined as the difference between gross public sector savings and investment, is common to all the four sub-sectors and expected to have a negative correlation with private investment. Based on the net effect of the above four explanatory variables of private investment, we classify whether there exists 'crowding-in' or 'crowding-out' between public and private investments. If the net effect is positive (negative), we say that there exists crowding-in (crowding-out) respectively.
It also has an interest rate equation, which is an inverse demand function for money. The interest rate determinants are real output, money supply, and rate of inflation. Price behavior is explained through sectoral wholesale price indexes. Money supply per unit of GDP intended to measure overall liquidity in the economy, is a common determinant of price level in all sectors. Wholesale prices in manufacturing sector are also influenced by unit value index of imports and wholesale price index of minerals, fuel and power, light and lubricants.
The sub-model on fiscal and monetary sectors includes the set of govt. activities and its links with monetary operations. External sector is modeled through supply of exports, demand for imports and unit value (price) of exports obtained as a reduced form equation assuming equilibrium between export demand and supply. The export supply depends on relative export price adjusted for India-US bilateral exchange rate and real domestic income. The import demand function depends on the domestic absorption and the relative import price also adjusted for India-US bilateral exchange rate. The endogenous bilateral India-US nominal exchange rate is a function of domestic rate of inflation, current account balance and the change in foreign assets of RBI.
In order to link the poverty reduction with economic growth, the model postulates a simple relationship between head count ratio and the per capita real income, separately for rural and urban areas in India.
Based on the methodology outlined above, we propose the following model 6 , which consists of 4 blocks-real, fiscal, monetary and external sectors. These 4 blocks are regrouped into 3 separate modules for econometric estimation. Module-I consists of all macro economic equations covering fiscal, monetary and external sectors. Module-II covers all real sector equations, which include production, investment, and prices. Module-III has only two equations representing rural and urban poverty ratios 7 .
Trends and patterns in Indian macro economy
It is important to understand the trends and patterns in the observed data, before estimating the proposed model and using it for counter factual simulations. This provides a backdrop for interpreting the empirical results to be obtained. The data were taken from the National The explanatory variables given in each equation are those actually found to be empirically suitable after careful search process during estimation. It is therefore more appropriate to call the given model as 'selected model' instead of 'proposed model'. 7 Due to space constraint, the detailed model specification is omitted from here. However, the estimated model along with description of all variables used in the model is given in Appendix-II.
computed using semi-logarithmic regressions 8 and are given in Appendix-I, The growth rate in the wholesale price index fluctuated between 6.6-7.8%, which declined to 5.5% during 1993-03. The rate of inflation declined at differential rates, the most rapid decline (12.7%) being during '90s. The decline became slower during 1993-03. The national 8 Due to volatility in the data for certain variables, the compound growth rates for the sub periods do not match well with that of the entire period. To avoid this, some analysts recommend smoothing of the series using moving average method before computing growth rates. This has not been done here. 
Investment and savings:
During 1980-03, real public investment in agriculture and manufacturing sectors has declined by 2.1% and 0.1% respectively, whereas real public investment in infrastructure and services sectors grew by 3.9% and 3.7% respectively. These investment trends are consistent with the production trends discussed above. The public investment in all sectors put together grew by 2.5% in the study period. In fact, the public investment growth has decelerated from 4.5% during '80s to 2.2% during '90s. In the post-liberalization period, the growth is only 1.1%. This is the result of massive disinvestment of public sector units in the country during post90s.
To a certain extent, private investment has substituted for public investment. Private investment in agriculture, manufacturing, infrastructure and services sectors grew by 4.2%, 6.9%, 5.9% and 6.3% respectively in the entire study period. Private total investment in all sectors grew by 6.3% in the study period. Between '80s and '90s, private investment accelerated in agriculture and manufacturing (substantially), but nearly stagnant or decelerated in the other two sectors. In the post-'93 period, except in agriculture, private investment slowed down in all the three other sectors. The graphs depicting investment shares also confirm this.
Nominal gross domestic savings in the economy has been growing at an average rate of 16.2% during 1980-'03, which is 0.6% faster than the growth in nominal gross investment (15.6%). However, both gross domestic savings and investment seem to have decelerated by about 4% p.a. during the recent decade 10 . These trends indicate that there has been some disillusionment in the investment climate during post-'93 period in India. The reasons could be fall in demand and recessionary conditions in the Indian economy.
Fiscal and monetary variables:
In developing countries, the finances of the government play an important role in the growth of the economy. Govt. total expenditure consists of current and capital expenditures. The nominal total govt. expenditure has decelerated from 16.2% in '80s to 14.1% in '90s. The govt. consumption expenditure, however, accelerated from 15.4% to 16.3%. Therefore, the deceleration in govt. expenditure can solely be attributed to the deceleration in investment.
These trends continued into 1993-03 period as well. Although the nominal govt. direct tax collection has accelerated, the total revenue seems to have decelerated. Some fiscal prudence has led to deceleration in the fiscal deficit over the years. In fact, fiscal deficit decelerated from 18.7% in '80s to 15.8% in '90s. However, the govt. seems to have lost control over fiscal deficit again during 1993-03. Money supply grew more or less steadily at about 17% during the study period. Nominal interest rate grew marginally during '80s by 0.8% p.a., but dropped significantly since then and the trend continued.
External sector:
Real export growth from the country has accelerated rapidly from 5.1% in '80s to 10.8% in '90s, with an overall growth of 9.5% p.a. Exports seems to have picked-up again (10.6%) during 1993-03. The unit value of exports, proxy for export price, has increased slower than export quantity during most of the period except during '80s and much slower in the recent decade. The export competitiveness was facilitated by significant depreciation of Indian rupee (9.4%) against the US$, in addition to rise in unit value of exports. Despite rupee depreciation, growth in real imports has accelerated very rapidly from 7.3% in '80s to 14.7%
in '90s, mainly due to higher demand. A substantial part of these imports could be POL imports, which have become essential both as inputs and final consumption goods. The import growth however seems to have slowed down to 7.8% during 1993-03. The nominal trade balance, as expected, has been negative and highly volatile, particularly during the '90s and thereafter. The opening-up of the economy must have been largely responsible for this.
Poverty ratios:
The data on the head count (poverty) ratios, separately for rural and urban India, are taken from Radhakrishna et. al. (2004) and Panda (2006) . The poverty estimates in these studies are obtained using data from the NSS, which are on calendar-year basis for some years and cropyear (July-June) for others. There are also gaps in the data for some years due to nonexistence of NSS rounds. In order to match NSS rounds with NAS time series, simple average of two adjacent years is used wherever necessary. For the purpose of estimating regressions, the data are interpolated for missing years. We know that this is not a very satisfactory way, but there is no other alternative. The poverty ratios shows declining trend, though with some fluctuations, in both rural and urban areas. The rate of decline also seems to have been slowed down in recent years. The fluctuations are more in the rural poverty estimates. The head count ratio declined by about 3-5% during the study period.
In summary, the above trend analysis shows that the macro economy has been under severe stress with high volatility and slowing down of investment and economic growth during the mid '90s and thereafter. However, the infrastructure and services sectors seem to hold some hope. This paper therefore tries to look at the potential of increasing public investment in the infrastructure sector as a vehicle for accelerating economic growth and reaching the much debated 10% GDP growth in India.
Estimated Model:
The output response in Indian agriculture with respect to capital stock. It is interesting to note that there is a significant complementarity between outputs of agriculture and infrastructure, the latter acting as an essential input to the former. The same is also true for manufacturing and services. In the manufacturing sector, which includes mining and quarrying, the implied ICOR is very high at 27.0, indicative of low productivity of capital or high capital intensity.
For the infrastructure sector, the implied ICOR seems to decline from 23.2 to 10.5 during preand post-reform periods. It reflects the relatively high capital intensity of this sector, but it is encouraging that the capital intensity has declined significantly (more than halved) during post-reform period. The implied ICOR of the services sector is low at 2.5. In three of the sectors, public investment variable has a positive coefficient in the respective private investment equations and sets the stage for crowding-in effect between public and private investments in them. However, the infrastructure sector seems to exhibit significant crowding-out phenomenon. The resource-gap variable also seems to contribute to this phenomenon in sectors other than agriculture. The real interest rate (current or lagged) seems to be significant despite it being regulated by the central bank until recently. It is interesting to notice significant cross complementarity between private investments in infrastructure and all the other three sectors as well.
From the estimated money supply equation, with the increase in reserve money, the money supply will go up by 1.3%, more than proportionately (money multiplier). As expected, CRR has an inverse relationship with money supply, the partial elasticity being 0.4. Government nominal revenue from direct taxes and indirect taxes as well as non-tax revenue seem to increase with income. Government consumption expenditure also increases with income. The export supply (demand), import demand functions and nominal bilateral exchange rate equations all have expected signs for their determinants.
As expected, the head count (poverty) ratio is inversely related to per capita real income in both rural and urban areas. The partial elasticity is 0.6 in rural and 0.8 in urban areas of India.
This seems to be the broad linkage between economic growth and poverty reduction. It underlies the familiar 'trickle down' hypothesis, with all its limitations. In reality, the nature and extent of (absolute) poverty depends on several socio-economic factors, real income being only one of them.
Simulation methodology:
To assess the empirical adequacy of the full model in describing the historical data, EViews package was used to solve the 74 relations together iteratively for each year with percentage error (MAPE) and root mean square percentage error (RMPE). Based on all these three criteria, the base simulation was found to trace the historical data quite well. Due to limitation of space, these details are omitted here.
The allocative and dynamic effects due to the above exogenous/policy change are quantified as percentage changes, also known as multipliers, with reference to base simulation values.
They are reported only at four points of time, namely response in the same year of exogenous change (immediate or instantaneous or impact), response after one year (short-term), response between 1-5 years (medium term) and response between 1-20 years (long-term).
Since the responses change each year rather slowly, the short-term, medium-term and longterm responses are simple (cumulative) averages of the respective time periods. In the case of head count ratio, rate of inflation, rate of interest and trade balance, the impacts are changes in level, not rates of change. It may be mentioned that these percentage responses are contemporaneous in nature (policy simulation vs. base simulation) and should not be treated as usual percentage rate of change over time. These responses therefore are likely to be different from the direct responses (both partial and net) implied by the estimated equations.
The results of counterfactual simulations are discussed below.
Counterfactual Policy Simulations:
Thus, from the signs, magnitudes, t-ratios of the coefficients and goodness of fit measures of all the equations in the model, we infer that there is considerable simultaneity in the macro economic relationships and the model is indeed a simultaneous system. Further, due to several endogenous lags, the model is truly dynamic in nature and impacts of any exogenous change will be spread over time. There will be both short-and long-run responses, which will enable us to analyze counter factual policy simulations.
The estimated model thus indicated significant crowding-in effect between private and public sector investment in agriculture, manufacturing and services sectors. Importantly, the infrastructure sector shows crowding-out between public and private sector investments. The 11 th Plan document advocated 30% increase in total public investment or equivalently 70% increase in infrastructure investment to achieve a GDP growth of 8%. However, in view of the global economic crisis and the recent slowing down of the Indian economy, counter factual simulation with sustained 10% increase in public sector investment in infrastructure is only attempted here, under different financing options.
Sustained 10% increase in public sector real investment in infrastructure sector financed through borrowing from commercial banks:
It is hypothesized that the govt. will raise the necessary investment resources through borrowing from commercial banks. In this simulation, therefore, both the exogenous variables, real public investment in infrastructure (PCFINF) and commercial bank credit to govt. (BCG) are increased by the same amount after price adjustment. Since BCG is in nominal terms, the amount of bank credit to govt. is expressed in current prices using public sector infrastructure investment deflator (PGKINF). Assuming competing needs for money, in other words 'liquidity crunch', the bank credit that was available to commercial sector earlier (in base simulation) will be lesser in the policy simulation by the amount borrowed by the govt. for investment in the infrastructure sector. Such a policy will reduce the reserve bank credit to the govt. and thereby reserve money and money supply. Changes in money supply will trigger several other changes in the economy. A sustained 10% increase in real public investment in infrastructure 13 , envisaged as above, has both short-and long-run effects on all the sectors of the Indian economy. The impacts and the dynamic multipliers are given in Table-1 .
Impacts:
From the estimated model, it can be seen that public investment in infrastructure will affect private investment in that sector only with a one-year lag. This probably is due to gestation lags and delays. However, there is another important channel namely the monetary (or interest rate) channel, which can bring about crowding-in or crowding-out depending on the sign and magnitude of the coefficient. Yet another channel is the output price channel, which is highly significant here. Due to one-period lag for the net capital stock variable in the production function for the infrastructure sector, the output will increase only with a lag. Due to decrease in investment, aggregate demand in the economy will decrease by 0.4%, which in turn decreases manufacturing output (0.5%) and thereby total real output will decrease marginally (0.1%).
Real private consumption seems to be declining negligibly.
Increase in commercial bank credit to government will have an adverse effect on net RBI credit to government there by reducing reserve money and money supply (2.4%). Wholesale prices in all sectors seem to fall as the money supply as a ratio to real output has decreased.
The price deflators in all sectors which are positively linked to respective sectoral wholesale prices will fall, causing a small decline in wholesale price index for all commodities (0.6%).
The GDP deflator also declines (1.0%), resulting in a nearly equal decrease in nominal output (1.1%). Interest rate (PLR), computed using inverse demand function for money, is nearly unaffected despite changes in its determinants. Government total expenditure increases marginally by 0.7% due to increase in public investment but decrease in government consumption (1.1%) and current expenditure (0.6%). Government revenues seems to decrease by 1.2% due to fall in all its components -direct (8.4%) and indirect (0.8%) tax and non-tax revenue (4.5%) in view of decline in nominal income (1.1%).
The unit value of exports (exports price) seems to increase negligibly (0.1%) as the domestic price decreases in the first year. Hence, real exports are nearly unaffected, but real imports fell significantly (2.3%) due to rise in relative import price and fall in domestic absorption. The trade balance improves by Rs. 190 crores as a consequence. Due to fall in real income, rural/urban poverty ratios have increased negligibly. Thus, overall, the immediate effects of 10% increase in public investment in infrastructure financed through commercial bank credit are not very encouraging except for rise in private investment in agriculture and decline in all prices.
In the short-term (1981-83), the trends seem to continue in most of the variables, but the negative effects get dampened. Sustained increase in real public investment in infrastructure continues to crowd-out private investment in infrastructure more strongly (22.3%) in the short-term. However, the level of crowding-out has reduced from first year to short-term.
Nevertheless, private investment (disinvestment) in all other sectors has increased (decreased) due to complementarity causing total private disinvestment to decrease by 3.2%.
Real output in agriculture alone has increased negligibly (1%), but it has decreased in all other three sectors-manufacturing (0.2%), infrastructure (0.1%) and services (0.7%).
Aggregate real output therefore decreased by 0.2% in the short-term. Public sector resource gap (5.3%) and fiscal deficit (2.8%) seem to continue their rising trend in the short-term also.
Average money supply has decreased from Rs. 50,979 crores to Rs. 50,706 crores i.e. by 0.5%. Interest rate seems to decline by 0.1% due to decline in real output and lagged inflation. The external sector and poverty ratios are nearly unaffected and remain as those in base simulation.
The medium-term effects look much better-moving towards positive benefits to the Indian economy. The aggregate real income goes-up by 0.3% compared to decline both in immediate and after one-year (short-term). There has been improvement in private investment/disinvestment in all the four sectors, both in absolute magnitude and rate of change compared to the short-term. This naturally has led to increase in real output aswell.
The real aggregate GDP has increased by 0.3% over the base simulation. The GDP deflator and the nominal output also have recorded an increase. Due to the 10% sustained increase in real public investment in infrastructure, fiscal deficit and money supply will increase, which will trigger some mild price rise (0.5%) and inflation (0.3%). Unlike in the previous time period, the poverty ratios have declined marginally (0.1%).
In the long run , due to a 10% sustained increase in public investment in infrastructure crowds-out private investment in infrastructure by 9.8%. However, there will be crowding-in in all the three other sectors-agriculture (6.8%), manufacturing (4.2%) and services (4.3%). Aggregate real output has increased by 2.4% with highest increase in infrastructure (3.0%) compared to other sectors. Aggregate demand seems to increase at a faster rate with increased aggregate investment (4.0%). Both public sector resource gap (1.8%) and fiscal deficit (2.2%) slow down than in both short and medium-terms. However, both government consumption (2.8%) and revenues (3.1%) seem to increase faster in the long-term. Money supply increases faster by 3.3% over base simulation, which leads to a marginal increase in wholesale prices (0.4%) through its components-wholesale prices of agriculture (0.1%), manufacturing (0.4%) and fuel, power, and lubricants (0.4%). In the external sector, both real exports (2.3%) and real imports (4.6%) have increased. Head count ratios in both rural and urban areas have declined by 0.6%.
Few other alternative simulations are also attempted aimed at raising the necessary resources for public investment through utilizing (i) net capital inflows (capital account balance of BOP), (ii) reducing govt. current expenditure, (iii) shifting public investment from manufacturing/service sectors to agriculture, (iv) reducing CRR and (v) decline in world income due to global economic crisis are also attempted. Among these, financing of public investment through net capital inflows and reduction in govt. current expenditure shows similar but much smaller benefits to the economy. Finally, a 2% decline in world income due to global economic crisis will reduce the real GDP by 0.6% and increase poverty level by 0.4% in India 14 .
Summary and Conclusions:
This study has analyzed the likely macro economic effects of changes in public investment in infrastructure in India. The quantified effects include the allocative and dynamic responses of the chosen policy change on important macro economic variables relating to four broad sectors-real, fiscal, monetary and external sectors of the Indian economy. The real sector further decomposed into four sub-sectors, agriculture, manufacturing, infrastructure and services. The sign and magnitude of the effects vary over time-immediate to long-run.
Briefly, the estimated model indicated significant crowding-in effect between private and public sector investment in agriculture, manufacturing, and services sectors. However there is a significant crowding-out in infrastucture sector. This has important consequences for investment/disinvestment policies of the govt. in each of these sectors. Sustained increase in public investment in infrastructure was found to stimulate sizable increase in private investment in all other sectors. Such a policy is expected to result in wide spread changes in the fiscal and monetary sectors of the economy. Thus, public sector investment in infrastructure has the potential to provide the much-needed push and accelerate the growth process of the Indian economy.
A 10% sustained increase in public sector investment in infrastructure (about Rs. 3747 crores in 2002-03 at 1993-94 prices), financed through borrowing from commercial banks, will enable the Indian economy to grow at an additional 2.4% in the long run (above the baseline).
As seen in Table- 5, in terms of compound growth rate, this increase is only 0.2% in aggregate real GDP growth per annum over the 20 year period 15 . Therefore, in order to achieve an additional 1% real GDP growth, a sustained 50% increase in public sector investment in infrastructure may be needed. This increase is less than the 70% growth in public investment in infrastructure suggested in the 11 th Five-year plan document. Further, such growth is noninflationary and welfare improving through higher govt. revenue and 0.6% reduction in poverty in rural and urban areas. There will be a little additional expenditure on the govt.
side, but we believe that such investment is quite feasible and cost effective. An alternative 15 Shetty, 2001 suggests that the banking system can provide additional resources to the extent of Rs. 15,000-16,000 crores p.a. for infrastructure development in specific projects without causing inflation.
simulation wherein the govt. utilizes accumulated capital inflows instead of borrowing from commercial banks, gave similar results, with few changes in external and monetary sectors. 
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